The drag of the excess charge in an electrical double layer at the solid fluid interface due to water flow induces the streaming current, i.e., the streaming potential (SP). Here we introduce a sandbox experiment to study this hydroelectric coupling in case of a tracer test. An acrylic tank was filled up with homogeneous sand as a sand aquifer, and the upstream and downstream reservoirs were connected to the sand aquifer to control the hydraulic gradient. Under a steady-state water flow condition, a tracer test was performed in the sandbox with the help of peristaltic pump, and tracer samples were collected from the same interval of five screened wells in the sandbox. During the tracer test, SP signals resulting from the distribution of 20 nonpolarizable electrodes were measured at the top of the tank by a multichannel meter. The results showed that there were changes in the observed SP after injection of tracer, which indicated that the SP was likely to be related to the solute transport.
Introduction
Generally, fluid flow in a porous medium and then the drag of excess charge in an electrical double layer at solidfluid interface introduce a streaming current, and the associated electrical potential is a streaming potential (SP) (Lorne et al., 1999) . The SP measurement is one of the oldest methods in geophysical techniques. It consists of monitoring electrical field existing at the ground surface of the earth where the SP signals provide the evidence of polarization mechanisms existing in the grounds. The use of the SP in different aspect of geology has been developed for the last two decades and these methods have been used for a variety of geophysical applications to detect and monitor water flow (e.g., Blake and Clarke, 1999) and leakage zones of dam (e.g., Bogoslovsky and Ogilvy, 1970; Titov et al., 2000) . The SP was also used to detect the ore bodies and contaminant plumes that are rich in organic matter associated with the electro redox effect (e.g., Arora et al., 2007; Jardani et al., 2008) . Because the SP is directly occurred by the hydraulic gradients in porous media and is very sensitive to the actual water, however, the major contribution of SP has been to characterize fully or partially saturated media (e.g., Fournier, 1989; Mikhailov et al., 1997; Doussan et al., 2002; Suski et al., 2004; Revil et al., 2004; Saunders et al., 2008) . During a hydraulic test, which is the classical method used to obtain information about the distribution of hydraulic properties of an aquifer, SP signals can be recorded at the ground surface by measuring electric potential differences between the nonpolarized electrodes by voltmeter and these electrodes are usually set up with the direction of water flow. Groundwater flows through a porous medium, and SP is changed due to excess charge of the pore water at the nearby mineral-pore water interface. The change of SP helps for detecting the fluid flow to characterize the hydraulic properties of the medium. Rizzo et al. (2004) Here we present a sandbox experiment to check the feasibility of SP to estimate solute transport characteristics of an aquifer. We conducted tracer tests under steady-state groundwater flow condition with recording SP signals. We used an acrylic tank filled with medium to coarse grained sand and infiltrated with water, and tried to detect the changes in SP signals due to injection and transport of tracer. . In this study, we estimated the hydraulic conductivity with several hydraulic head differences. Using the estimated hydraulic conductivity, we simulated the tracer test for its design. From the simulation we determined the optimal injection rate and sampling intervals. In the simulation, we assumed the effective porosity and longitudinal dispersivity to 0.15 and 0.1 m, respectively, referring to Domenico and Schwartz (1990) .
Materials and Methods
A tracer test was also conducted using the sandbox. NaCl solution with the concentration of 1000 ppm was used as a tracer. We injected the tracer into the second screened well for five minutes. Before and after tracer injection, water was injected to the injection well with the same injection rate to maintain the water flow condition during the whole experiment. We collected water samples from each of the five screened wells using disposable syringes, and analyzed cally. Fig. 4 shows the channel numbers of each electrode 
Results and Discussion
The hydraulic conductivity of the sandbox was estimated from the groundwater flow tests with various hydraulic head differences between upstream and downstream reser- The obtained breakthrough curves were similar to the normal distribution curve although the break-through curve from the third screened well (SW-3) showed double peaks.
At the fourth (SW-4) and fifth (SW-5) screened wells, it was difficult to identify the breakthrough curve. Table 1 shows the analysis results of the tracer test. For SW-3, the first peak of the chloride concentration was analyzed to esti- 
Conclusions
To evaluate the feasibility of SP signals on estimation of solute transport properties of an aquifer, we conducted a tracer test with measuring SP signals. The results confirmed that the measured SP signals were produced during our experiment, and it showed significant trend or relationship between the SP and solute transport property of the sandbox during the whole period of experiment. However, we could not confirm this conclusion because there are few previous researches which provide the theoretical backgrounds of the observed phenomena in our experiments.
Thus, further study to quantify the behavior of SP responding to solute transport is necessary.
Our results indicate a clue that there is a relation between SP and solute transport in an aquifer, which provides a stepping-stone for the expansion of our understanding of trans- 
